. Photovoltaic properties of cells electrically treated in a fixed treatment time (10 min) with various applied voltages. As-cast and thermally treated cells are references. All measurements were performed with a 3.2× 3.2 mm 2 mask. The values are our best results and values in the parentheses are averaged values of 4 solar cells. 
Reliability of infrared (IR) sensor (1) Accuracy of temperature measured by the IR sensor
To check how reliable the temperature measured by the IR sensor is we performed a simple experiment as follows: we set a hot plate temperature to 100 °C in a glove box. We waited for around 10 min to get stabilization of the hot plate temperature and measured the stabilized temperature around the center of the hot plate 10 times by our IR sensor which is used for the experiment. The average temperature of 10 measurements is 98.98 °C and the statistical standard deviation (StDEV) is 4.32 °C. The detailed results are shown in Table S4 . We think that this accuracy may be good enough for our purpose. (2) Input electrical energy during the electrical treatments
In order to estimate how much electrical energy is introduced into the device by the applied voltage we calculated the electrical energy ( ) for each given voltage using the following equation.
where ( ) is the electrical power, is the applied voltage, ( ) is the current, and is the treatment (or duration) time. In Figure S3a , we display calculated electrical energy as a function of applied voltage. For the calculations we took as 300 s to make all treatment times be the same for different applied voltages; for the 4 V case we took dataset only up to 300 s, which is our shortest treatment time. If we consider dataset between 2 V and 4 V the electrical energy is almost linear to the voltage. However if we include data points below 2 V we can see the voltage-dependent energy deviates significantly from the liner behavior. Here we note that the current is time-dependent and the electrical energy causes the Joule heating. Figure S3 . (a) Applied voltage-dependent electrical energy. (b) Applied voltage-dependent maximum temperature and PCE of the sample devices prepared using the electrical treatment with 10 min treatment time. We note that for 4 V case the treatment time is 5 min; 10 min treatment time may destroy the cell completely.
Furthermore we roughly estimated the device temperature increased by the applied voltage.
The increased temperature (∆ ) can be written as
where is the total heat introduced by the applied voltage during the treatment, which is basically the same as the electrical energy, is the (average) specific heat of the device, and is the total mass of the device. We measured the total mass of the device; the average total mass of device is 1.7068 g (StDEV 0.0042 g with 6 samples). The device consists of several components: ITO glass, HTL, active layer, ETL and electrode. The (ITO) glass takes the most mass of the device with 1.6943 g (StDEV 0.0054 g). Therefore, we used the specific heat (~0.84 cal/g o C) of a glass as that of the device for this estimation. The estimated temperature increase for the cell treated at 4 V/300 s is around 136 °C. Comparing with the measured temperature (150 °C as in Figure S3b ) the estimated temperature (T room + T = 25 °C + 136 °C = 161 °C) agrees quite well with the measured one. Here is the room temperature.
